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ABSTRACT* * . 

Education in the U.S.S.R. is much more strongly 
oriented toward the scientific and technical fields than is that of 
the United States. This may be an asset in, the development of - 
specialists with the ability to attain the short-term technological 
targets of the Soviet economic plan. However, the more .flexible, 
theoretical, broader-based higher education system in the United 
States may produce specialists with an ability to innovate-, with an 
ability to adapt to^t'echnological change, and with a greater latitude 

"for interfield mobility as the demands of the economy change. A 
comparative analysis is presented of: (1) the - structure of education 
in the two countries; (2) general education — elementary and 
secondary; (3) transition from incomplete to complete secondary 
education; (4) specialized secpndary schools; (5) higher education; . 
and- (6)- graduate training. A set of statistical tables providing a 
quantitative comparisoa of entrance, enrollment, and completion of 

-the various stages in the educational process. in the two countries is 
appended. (JD) 
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Summary and exclusions 

, The clearly enunciated approach of the Soviet leadership for meeting 
the long-term future is firmly based on the application of the achievement^ 
of science and ^technology in. all areas of development of the bases of state 
power. 1 An integral part of this doctrine is the restructuring of the 
skill levels of ther labor force — a qualitative approach which is intended 
to provide the most effective avenue to the quantitative improvements in * 
the economic sphere. The Soviet Union has made remarkable strides in its 
goal of raising t^he quality of its work force to bring about the scientific* 
^ and technological transformation of the economy.. The level of educational 
attainment of the population as measured by number of years of,, training com- 
pleted has risen from 5.9 years in 1960 to 8.7 years in 1977 , and is'pro- 
jected to rise to 9.9 years by 1985. (See Appendix Table L) . 

When these data are compared to data for the United States, there is ' 
still a significant disparity, especially in terms of percentage of population 
who have completed a higher education ' (15.4 percent of total population in the 
U.S. with four or more years of college as opposed to 6 .-7 percent in the 
Soviet Union having completed approximately 5 years of higher education) . **The 
distribution of the Soviet population at the higher levels of education, how- 
ever, is far more heavily skewed toward the scientific and technical fields 
than is that of the United States. This emphasis' can be expected to contlrtue 
into the fujture. % r* 

This report has attempted to describe some of the general characteristics 
of the educational system of the USSR in contrast to that af the United States 
particularly insofar as such characteristics' affect the training offered 
by the two'systems in science and engineering. The following general comments 
can be made* / _ 

• U.S. elementary school students^ (grades K-6) receive slightly more fyours 
per week in science training than do Soviet elementary 'school students, 
but total hours devoted to mathematics at these grades is considerably 
helm the average for tfie Soviet Union. , 

• The Soviet secondary school Curriculum is quite accelerated irj science 
an<5 mathematics as compared with most^ curricula in U.S. high schools. 
The entire Sjchoql population is exposed to* the mathematics-science 
oriented curriculum in Soviet secondary schools rather than only 
selected students as is the case in the United States. Thus, in 
general, the Soviet secondary school graduate has* a fcfr better train- 
ing in mathematics and scienc'e than does his U.S. counterpart. ' 

*• * » 

• The Soviet Union has developed a type of education— the secondary 

specialized school — that provides technical-applied graining at the 
secondary education level and is the principal source of the technical 
cadre tl)at works under the direction of graduates of higher education, 
particularly in the engineering fields. Over' one million students 
are graduated from secondary specialized schools annually. There is' 
no equivalent type of training in the United States. 

. : r ' 



1 There is a m^jor caveat regarding the study results: The U*S. has little 
direct access to classified Soviet research and development activities pri- 
marily *in the military sector. For that reason, a A direct comparison of both 
t£e number and quality of all engineers and all scientists is not possible. 
*fn addition, some Soviet education and training in military fields is highly 
classified, further limiting the. universe of comparison. This study therefore 
excluded the military sector. >A "^X^ 

. ii ' 



The percentage of Soviet secondary school graduates admitted to hiphcr 
educational establishments has been consistently declining since i9to, 
so that by 1979 only about on* out of every four secondary schrr" 
graduates was admitted to higher 'education.. In the United States, by 
contrast, about 75 percent of all high school graduates enter 
higher educational institutions. 

While the United States has a greater proportion 6i secondary school 
graduates entering higher ^educational institutions than does the ^ s~* 
Soviet Union, attrition rates are much higher. About 80 percent of 
those admitted to higher educational esfablishmenls in tft| Soviet Union 
complete their undergraduate education and receive a diploma, wherea^s 
only 55 percent of those students*who enroll in U.S. colleges go on tc 
receive their bachelqrs degrees. 

A marked difference in Soviet* and U.S. higher education is the hea*v 
Soviet concentration oti narrow occupational training. The extrerrl; 
narrow specialization characteristic of* Soviet higher educational 
training has often been faulted for its failure in providing scientist* 
with the ability to master new knowledge, assimilate new research 
methods, and cope with technological change. In addition, suqh 
narrowly specializejTtraining is highly susceptible to obsolescence 
and has for this reason been the subject of frequent controversy in 
the Soviet Union. Nevertheless, this basic pattern of Soviet higher 
education has remained fundamentally the 'same since the 1960s. 

Although in the nrfd 1960s full-time instruction in higher education 
was given increased -emphasis over part-time instruction, approximately 
40 percent of Soviet enrollment in higher educational establishments 
is still in evening and correspondence progrdms, the quality of which 
is generally conceded to be substantially below that of full-time 
programs. - 1 

As a percent of college age population J^ffB the United States had 
about tL;oc. tir.es 'the number of studentfe en&lled at higher edu- 
cational institutions as did the Soviet Uh^n, and had about one^and- 
onS-half times as many total graduations of the 22/*3 year old popula- 
tion, however, in 'the engineering fields, the Soviet Union graduated 
almost 6 times the* number of specialists at the undergraduate level as 
did the United States, a difference which is substantial even allcving 
for the probably inferior instructional approximately one-third of 
the Soviet- engineering graduates who were enrolled in part-time programs. 

The level of attainment of science and engineering graduates of full- 
time programs in Soviet higher educational establishments appears to 
be about the same as, or occasipnally higher than the level of attainr 
ment ol science or engineering graduates at the bachelors level in the 
United States. 

About 75 percent of Soviet graduate student (aspirant) enrollment is 
in the science and engineering fields. The percentage of total U.$. 
masters and doctorate enrollment in these fields has been "eadil y 
declining since i960, and was about 20 percent in 1974 (the latest 
year for which comparable Soviet data are available). % 
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t The Soviet Union and the United States now have approximately the 

same number of specialists with advanced degrees (Candidate* of 
. Science or Doctor of Science" in She VSSi and doctorate degrees 
in the U.S.). However, the Soviet Unioti has more specialists 'with 
advanced degrees in. the physical and life sciences than does the 
United States, and has more than twice the number of engineers with 
advanced degrees. The United States le^ds the Soviet Union in the 
number of specialists with advanced degrees in only the social 
Sciences and humanities. \ 

Thus, f Soviet education is much more strongly oriented toward the 
scientific and technical fields than is that of the United States. Doubt 
can be raised, however,, as to the "staying pow^r" of this education. While 
the high degr.ee of Specialization and applied functional orientation of the 
Soviet^higher educational process may be an ass^pt in the development of 
specialists with the ability to attain the shor^-term technological targets 
of the Soviet economic plan, the more flexible, ^theoretical, broader-based 
education received in U.S. higher educational institutions may produce s 
specialists who are better prepared to meet the longer term goals of a 
society with an ability to innovate, an adaptability to technological change, 
and a gr*eat£r latitude for interfield mobility as* the demands of the econor/. 
change. 




\ 
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The Structure of Education in the U .S. and the U.S.S.R. - 
The contrast between the U.S. and Soviet educational structures clearly 
reflects the differences in' the goals, and objectives of education within the • ■ 
two political/economic systems. The Soviet educational structure is essentially 
designed to provide educated persons to the labor pool for the national economy. 
To meet'those requirements, the U.S.S.R. has established a national structure of 
education, with standardized curricula and common examination procedures. This 
contrasts directly with the U.S. system which is neither centralized nor stand- 
ized (although there are general characteristics which tend to permeate the 
system), and where the goals of, the individual are of equal or greater importance 
than those of the state. 

The structure of the Soviet: \educational process reflects the v regime's 
response to changing Soviet demography and changing , requirements of the Soviet 
economy. Economic and demographic problems have forced the U.S.S.R. to base its 
future economic well-being on rapid technological change and higher efficiency. 
Thus, Soviet general education is designed to get students into the work tor ^ e 
at an early age with sufficient science and mathematics background to permit them 
to function productively in a .changing high-technology economy. The Soviet 
leadership makes available to its citizens many opportunities for education and 
•training during both' their pre-employment and post-employment years, and attempts, 
to ensure that the best students are admitted to higher educational institutions 
and eventually to graduate trainin.g. 

Figure 1 depicts the general structures of the U.S. and Soviet educational 
systems. Both systems start formalized education at the age of 6-7 and .finish 
higher education by age 21-22.. Each- is based on the concept of compulsory 
elementary and secondary, education to ages 15-16 and each has a high degree of 
'palpation in the educational process. The U.S. system however. J" J "gj 
general hierarchical structure, with a broader curriculum in which specialization 
does not take place until higher education. In the Soviet system, on the other 
hand, specialization begins to occnr at the specialized secondary school and in 
the extensive network of vocational-technical schools, or at about 16 years of 
age. This specialization continues into higher education. 

General Education—Elementary and Se condary 
The most dramatic difference between the educational systems of the Soviet 
Union and the United. States is with regard to their curriculums-particularl> the 
general educational curriculum which spans grades 1-10. 1 As the curriculum at 
Zse grades is the basis upon which subsequent curricula are built, it should be, 
reviewed in some detail. - -» 

FiEure 2 summarizes the Soviet curriculum for grades 1-10, breaking it down 
*as the Soviet schoois do into primary .(grates 1-3), incomplete- secondary grades 
IU and general secondary (grades 9 Jo) , education. Perhaps, the ^eates^contrast 
between OS, and Soviet curricula at this level is the Soviet emphasis or, science 
and mathematics and the grades at which they are introduced. Ma£ h^tics is 
introduced- at grade 1. biology at grade 5. physics at grade 6. and chemistry at 
grade 7. At the terminal point in the "incomplete secondary training <^" de . S 
1-8). all students have already completed eight years of mathematics, three years 



In some Republics where instruction 'is not in Russian, an eleventh grade may 
be, added to ensure that students are proficient ill Russian upon completion of 
their general education. 
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figure 2 TYPICAL USSR G^MERAL EDUCATION SCHOOL CURRICULUM 
(GRADES 1-10). PROPOSED FOR 1980/81 



of physics!, and two years cff chemistry. In addition, the Soviet student has had 
five years of foreign ,language training. Those students electing to enter the 
general secondary curriculum (grades 9-10), will continue the mathematics/science 
oriented program. Those students entering specialized secondary institutions 
will focus on those mathematics and science disciplines which are most appropriate 
for their field of specialization. , , * 

The average number of hours per week devoted to mathematics, science, and 
social studies in the elementary school in th£ U.S,* and the thS.S.R. are shown - 
below: 
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U.S. elementary school students receive slightly more hours per week in science ^ 
training than do Soviet elementary students. The accelerated training in mathe-* 
matics in the Soviet Union at the elementary grades, however, is in sharp contrast 
to the time spent on these subjects in U.S. elementary schools. 'Although the 
rthema^ics in U.S. e lementary schools increases in grades 4-6 as 
compared 'with grades 1-3, total hour* devoted to mathematics are still consider- 
ably below the average for the Soviet Union during the same grades. 

The Soviet mathematics curriculum provides the. student who ^terminates his 
training at grade 8 with two years of algebra and plane geometry,, If the student 
continues through grades 9 and 10, he Will have completed two additional years of 
algebra and two years of calculus. This curriculum applies to all students in 
these grades. Findings from a sample survey in the U.S. show that over *56 percent 
of the school systems require no or only one mathematics course for graduation. 
Changing enrollment patterns for courses in secondary schools in the U.S. do seer, 
to reveal, however, more and better mathematics training for some students, 
especially advanced college-bound sxudents; these students generally complete a 
calculus course and perhaps a course in probability and statistics. For most 
students the general level of education in the United States seems to provide at 
least some training in general mathematics, geometry, and algebra (basic and 
advanced). 

In terms of the amount of time spent on science instruction after grade 6, 
there is also a sharp contrast between the Soviet and U.S. school program. In 
the junior hi.gh schools and senior high schools in the U.S./ sciehce instruction 
is offered through courses, which are generally offered o*r a, full year basis. 
The most cpmmon science courses offered in grades 7-9 in'descending order are: 
general science, earth science, life science, physical science, and biology. 
General science is the oi^ly science course offered by more than 50 percent of all 
the schools with grades 7-9- In grades 10-12, the most frequently offered courses 
are; biology, chemistry, and advanced biology. However, only a few students taVe 
chemistry and very t few of only the most able students take physics^.. 

The sharp contrasobetween the Soviet 10-year school curriculum and the broad 
American elementary-secondary education reflects in part the general differences 
between the American and the' European educational system, after which the Soviet 
Union modeled its curriculum. -As opposed to the European system, however, tfie 

, f 

See; "The Status of Pre-College Science, Mathematics and Social Studies Educa- 
tional Practices in U.S. Schools", NSF-SE-78-71. 
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,ococ£na!-technLl schoolj and so»e si.ol? t.r*inate their, education and enter , 
the labor forfe. , 

t „..Sn^ 

science orientation of the Soviet?, geoerai curriculum does not "C"^ 1 ' "™ ! , 
in a hieh-level pf competency among the total population. The evidence 
Ji A* Soviet literature suggests that* the quality of instruction is not unifor- 
IS For instance there is a wide disparity in the .quality of instruction in 
5??f; as "p^S; " «rS schobls-and in the *SFSft. as opposed to the southern, 
urban as oppos addition Soviet student/teacher ratios for grades 1-10 

"""Man ov u S s andards, witn 3^0 students for each teacher, and Soviet scnoo.s 
"IlS* Uvl'o tlel vi" facility particularly laboratories. -In general how- ✓ 
ever Soviet secondary *chool students receive a far better preparation in .ci„..-. 
and Mathematics than Ho their 'U.S. counterparts. 

Transition fro™ Incomplete to Complete Secondary Education 

complete .the secondary .educational program if the student nas nor 
youth in rural sections t>f the U.S.S.R.), enter airecny 

unskilled workers. • .. . S . ' 

* • . General secondary ^urftion has historically been the ^M"'" 1 
students desiring to go directly .into higher f"«^ t ^^Srt 

the labor force Soviet •^f^'feSln'g 'mSLSST" Mgher education, • 
^«. d ^.i^ t - S ^U.i.ernative ^educational options attractive. 

'5 



However, in the Soviet society, upward, mobility within the system is ^pendent 
upon education, andva diploma from' a Higher* educational institution opens up 
opportunities for mobility. 

Specialized Secondary 'Schools 
Specialized secondary schools aw quite different, botn conceptually and 
organizationally, ^from institutions in the United States. These schools provide 
technical- training to both' eighth and tenth grade graduates and offer both full- 
time and part-time programs. In 1977, there were 4.t million persons in special- 
ized secondary schools, 62 percent of whom were full-time students. Specialized 
secondary schools graduate persons in-a .Vide range .of specialties. The curriculum 
for the eighth grate entrants involves about it percent technical-applied" training 
and the program is about four years in duration. Tenth grade graduate entrants 
are trained in .'technical skills-and their programs are between 1 1/2 to 2 1/2 
years in duration, depending on the technical specialties. 

Specialized secondary school' graduates are £he 'principal source of middle 
level personnel in Soviet, industry , and form. the technical cadre that generally 
works under the direction of graduates of higher education, particularly in the 
engineering fields. The Soviet, regime has emphasized this type of training in 
order to infuse the economy an* its associated research and development institutes 
with a trained cadre of scientific and technical workers. 

Appendix Table 4 shows the number of students enrolled and graduated from 
Soviet specialized secondary schools by specialty from 196G-1979. Specialized secondary 
programs are likely to continue to expand, althou 2 h demographic factors will 
probably slow the rate of increase and the number and kinds of specialties will 
probably change. In. recent years, the specialty With the highest growth rate 
in enrollment and graduation has been economics, while the « ■ een " C rea5fi 
change in enrollment and graduation in the engineering specialties. The increase 
in economics reflects the increased emphasis in industry on effective planning 
and efficient^ production techniques. 

> The types of education in the United States that are most comparable to 
Soviet specialized education are those of the Associate engineering programs in 
technological colleges and the specialized technical training included in .prac- 
tical nuking, laboratory technician, and mechanical -technologist programs. In 
the case of associate engineers, 2- to 3-year pro^tams have often been undertaken ■ 
by persons desiring to enter 4-year" engineering schools; some persons do not seek 
admission to 4-year colleges or universities and terminate their training with 
an associate degree of engineering. • 

Higher Education < f - 

Higher education in the Soviet Union is highly functionally oriented, and ^ 
essentially involves narrow specialized training designed to serve practical, 
apX end's! The student's field of study at a higher educational establishment 
is desienated by the term "specialty". Students choose a specialty at the time 
Jhey^pJy for admission toll higher educational establishment, and once admitted, 
follow a rigidly defined program of study preparing them J f or • P^f*"^ 1 . 
occupation in that specialty. Professional specialization in the U.S.S.R. is 

C ° n Id ider in contrast%^^ 

£ ans^o^n^r^rJ^n'coneges and universities higher educational programs 
in the Soviet Union are all professionally oriented, involving a degree of facial 
Nation even greater thaTTthat' in the functionally-oriented courses of study in 
professional schools in the United States. 

♦ 
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Currently," there are ..h*m 360 specialties offered by Soviet higher 
educational establishnents. The.e are combined in 22 different specialty 
groups, vlikh in turn are organized according to five branches: engineering- 
industrial, agricultural, socio-economic, health and medicine, and education and 
cultural* Mechanical engineering and instrument construction, for example, is 
a specialty group within the engineering- industrial branch*; within the mechanical 
engineering group, There are 46 different specialties (such as semi-conductor 
^and electro-vacuum engineering, mining machinery and outfits, boiler construction 
and hydro-aerodynamics) which Constitute the student f s actual field of study. r 
Over 200 of the specialties offered in Soviet higher educational establishments 
are in the engineering- industrial branch. \ 

/The extremely narrow specialization characteristic of Soviet higher educational 
^training has often been faulted for its failure in providing scientists with the 
ability to master new* knowledge, assimilate, new research methods, and cope with 
technological change. In aSdit^ion, such narrowly specialized training is highly 
susceptible to obsolescence $nd has for this reason been the subject of frequent 
• controversy T Most recently, the need for more flexible curricula and greater^ 
emphasis on general theoretical background in the training of "broad-spectrum' 
specialists was called for in a decree 'on higher education issued in July of 1979. 
Defpite the debate that has often surrounded tfse issue of whether higher education 
should* train narrow specialists or personnel with a wider range of knowlege, the 
basic pattern of high'er education in the Soviet Union has remained fundamentally 
the saae as in the 1960s. 

Soviet higher educational establishments are essentially of two types: uni- 
versities and institutes. Universities generally offer programs of instruction , 
in a .variety of fields, primarily in the natural *and social sciences, while insti- 
tutes usually concentrate on a single area of related specialties specifically 
oriented toward a given sector of the economy, agriculture or medicine. The 
training provided . by universities is generally somewhat broader and of a more 
theoretical nature than that provided by institutes. From among the 22 specialty 
groups of higher educational programs in the Soviet Union, a group referred to as 
* University specialties* is singled out as a discreet category. Specialties in 
this category, which include physics, mathematics, biology, ^tc. as well as social 
sciences and humanities, appear to have a greater similarity to 'fields of study 
pursued by students in U.S. college* and universities than do many of the more 
narrow, applied specialties offered in Soviet institutes. Even in the university 
specialties', however, higher education in the Soviet Union is far mor* functionally 
oriented than in tfce U.S., but is in this case designed with a view toward profes- 
sional occupations in basic research or teaching as opposed to the more narrowly 
applied industrial orientation of most dtfier specialties in the'U.S.S.R. 

Of a total of 856 higher educational establishments in the U.S.S.R. in 1975, 
there were 63 universipZes. Over the last three decade^, Soviet universities- 
have fairly consistently accounted for about 12 percent of the total number of 
graduates from higher educational-establishments. .While the percentage of graduates 
from higher educational establishments that have been trained in universities is 
relatively small, university training is generally considered to' be , qualitatively ^ 
superior to training received in institutes. 

There are three basic types of instruction programs offered in Soyiet higher 
educational establishments: regular day, evening, and extension-correspondence. 
The latter two involve part-time study and are frequently comprehended under the, 
term "without time-off from production". Evening and correspondence programs, 
while employing identical teaching methods as full-time programs, -differ in intensity ^. 
and amount of time devoted to instruction. The quality of part-time programs, 
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especially of the extension-correspondence type, has been questioned because of 
high dropout rates, excessive absenteeism, and probably inferior instruction. 
One U.S. analyst states categorically that the engineers trained in such programs 
"would not be considered to be professionally trained engineers in the United 
States."* The advantages of this type of education to Soviet planners is that 
it allows the channeling of a large number of young people toward t-fie pursuit 
of higher education while not removing them frptoithe Labor force. It alsoallows 
for a substantial reduction in the cost of education Co the^state, as students * 
engaged in part-time programs are for the most part self-supporting . 

At the end of the 1950s and early 1960s, evening, and correspondence education 
had become the predominant means of training specialists in Soviet higher educa- 
tional establishments, accounting for 51.7 percent of total enrpllment in the 
1960-61 academic year and 58.9 percent by 1965-66 (see Appendix Table 6). In the 
mid-1960s, however, full-time instruction was given increased emphasis, so that by 
1975, enrollment in evening and correspondence programs had fallen to about 46.5 
percent of total enrollment, and the ratio of first-year part-time students had 
decreased to about 40 percent of the total. Soviet sources admit that this 
increased emphasis on full-time instruction beginning in the mid-1960s was at 
least in part in recognition of qualitative advantages of full-time educational 
programs. 

The United States has no hi^h^Hmduc a tional programs that are comparable to 
the Soviet ext ens ion- coir respond e rgf ^S ? e programs. Although many students obtain 
their higher education through y^jtjj&ze study, the distinction between .par t-time 
and full-time students in the UnitfoStates is made only on the basis of the " 
number of courses in which a student is enrolled during any particular semester. 
The overall requirements for obtaining a degree are the same for part-time as for 
full-time students^, . and part-time students are not "singled out to attend different 
classes with different instructors from full-time students. 4 Thus, the level of 
qualification of individuals who obtain axdegree through part-time study does not 
differ from that of individuals who obtarS a degree thrqugh full-time study.* 

Students who ^desire to enter SQviet higher educational establishments pust 
have completed their secondary education, whether in general educational, voca- 
tional-technical, or specialized secondary schools. Students are chosen competi- * 
tively, on the basis of competitive entrance examinations as well as*marks in \ 
secondary school. In, contrast to the standardized national entrance examinations, 
such as the Scholastic Aptitude Test and the American College Testing Program 1 ^ 
assessment tests, that often serve as extremely important admissions criteria 
for many U.S. colleges and universities, Soviet entranc£ examinations are exclu- 
sively of the achievement-test rather thart aptitude-tesjt variety (the latter were 
officially banned in 1936). As individual institution^ formulate their own 
examination questions, they can vary their own standards of admission. Depending 
on, the higher educational establishment, examinations fVe required in three to 
five subjects from among the following: Russian language and literature, mathe- 
matics, physics, chemistry, history, geography, % foreign v languages . 

Annual quotas on admissions for each specialty within each higher educational 
establishment are determined by the central government o$ the basis of a demand 
schedule for various specialists in the national economy. Every application 
to a higher educational establishment must be accompanied with the applicant's ; 
personal documents and must specify the specialty for which he is seeking to gain 
admission. Thus, only one application can be made at any one time. Taking the 



1 David W. Bronson, "Scientific and Engineering Manpower in the USSR and 

Employment in R&D", in Soviet Economic Prospects for the Seventies , p. 564, . t 

. Joint Economic Committee (U.S. Congress, J|tine^ 1973)T i ^ 
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U.S.S.R. as a whole, quotas probably function as a more important determine t 
of the overall academic ability of all students admitted to higher educational 
establishments than do entrance examinations, in that at those higher educational 
Establishments that receive relatively few applications compared with the nr^r.ler 
of places available, less 'qualified applicants are admitted so as to fill the 
^admissions quotas* 

While all students vho have completed a secondary education are eligible 
to apply fpr admission to higher educational establishments in the Soviet Union, 
the general secondary schools are essentially the training ground for higher 
t education. Appendix Table 3 shows the percentage of secondary School graduates 
who are admitted to t higher educational establishments* As the percentage i c 
based on the number of graduates of general secondary schools only while the 
admissions figures include graduates of secondary specialized and vocational- 
technical schools as well as some students who graduated from secondary schools 
in preceding, years, the percentage of admissions is probably somewhat exaggerated .„ 
The percentage of those secondary school graduates who ars admitted to hig-.er 
education has been consistently declining since. 1965, so that in 1979 only a^ut 
one out of every four secondary school graduates was admitted to a higher e-!u:-- 
tional establishment* In the United States, by contrast, from about 75 percent 
of all high school graduates enter higher educational institutions* On the other 
hand, while the United States has a greater' proportion of secondary education 
graduates entering higher educational institutions than does the Soviet Union, 
attr,itibn rates are muph higher. About 80 percent of those admitted to higher 
educational establishments in the Soviet Union complete their undergraduate' • 
education and receive a diploma, whereas only about 55 percent of those students 
who eftroll in U.S. tfol'leges go on to receive their bachelors degrees. ♦ 

In the Soviet Union, an academic program, specifying the sequence of courses, 
the distribution of theoretical and practical work, the length of time of instruc- 
tion, examinations, and so forth is formulated for each specialty by the central 
government, although iridividual higher educational establishments have authority 
to introduce minor changes. Academic programs are designed to equip the student t 
to perform a given occupational, job depending on the specialty. The length of 
training from the time of entering the higher educational establishment to receipt 
of the diploma is from four to 'five-and-a-half years. Most of the science and 
engineering specialties involve ffcur-and-a-half to five years of training. 

Academic programs generally contain from 40 to 50 different courses or subject 
which 'the student must complete. These subjects are^jorgani zed into cycles: socio- 
economic, general scientific* and specialized. In the higher educational institutt 
in the engineering-industrial branch, a general engineering cycle is included in 
addition %p the other three cycles. 

General theoretical disciplines, including mathematics^, physics and chenistr> , 
are coveped during the first three to three-and-one-half years of the higher 
educational program. Following the first phase of higher education, more intensive 
study directed toward the narrow field of specialization is undertaken. In the 
academic program for the physics specialty, for example, the general scientific 
cycle includes courses JLn mathematics, general physics, astronomy, theoretical 
physics methods of solving applied problems on a computer, and the basics of radio 
electronics. The .specialized cycle includes courses such as low temperature 
physics, molecular physics, optics and spectroscopy. -During the last half-year 
of the higher educational program, students prepare for state examinations or for 
defense of a diploma -^oje^t (similar to a thesis) before the state examination 
board. % The instruction titoe in most Soviet higher educational programs is usuall> 
one-and-a-half to two times as great as that in the U.S. colleges and' universities. 
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of specialized training in 'the last year of study that is not usually included 
li S P S education prior to the first or second year of the graduate school program. 
These collusions were reaffirmed in a major U.S. study, of Soviet education made 
to 1961 2 SEthet study, the author found that, although the general physics 
curriciilJfcoviet universities had been restructured since the mid-1950s so as 
to "ed2tthTnu»ber of weeks of instruction and intensify the number of week, of 
todustrial practice- assignments, the academic subject matter content had not been 
significantly affected' by these alterations. 

Although comparisons of- U.S. and Soviet physics, curricula indicated that a 
specialist who has completed the Soviet 5-year physics curricula (in the regu ar 
dav ptogrL at least) P has a comparable, perhaps somewhat better, profess or.al 
Reparation than a student who has completed four years of college work plus o..e 
vear of graduate training in physics<at a U.S. university, results °'.«udi« 
comparing Soviet to U.S. engineering programs were less concise 0M«*Jur 
f3 tnlt, "Discounting the vocationally orient* store of prec-riou s knoule-ge 
a Soviet engineering graduate possesses after his five years of tr«>n ng we 

S-ul_a, found that the, 

a masters degree at a U.S. university. k • 

Unfortunately, more recent detailed comparisons of^urricula in Soviet and ■ 
D S Meher educat onal programs are not available; however., the structure of the 
Soviet h5gSer educattorfal program does not appear to have undergone any major 



J 



1 Alexander G Korol, Soviet Education for Science and jjjfflojo gv (Wiley and Sons 
ff?; nd ", C f M OT ~-l-^-ZTZXZr<* nf the Five-Year Phyfo Program at oscov 
State University (U.S. Department of Health, Education/and Welfare, 1959). 

< Nicholas DeWitt, Education and Pr ofessional Employment in the USSR (National 
Science Foundation, 1961). 

3 Korol, ££. cit. , p. 357. 

* P.A. Abetti and G.F. Lincks, Electrical Engi neering Education in the USSR, as 
cited by DeWitt, o£. £it . , p. 785. 
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changes that would call into questioh tfie conclusions of these earlier studies* 3 
The substantive variations in Soviet undergraduate training from field to field 
as well as fundamental differences in orientation from U.S. ,ufidergraduate program 
make. direct overall comparisons of the quality of U.S. and Soviet higher education 
unfeasible. Comparisons of the level of training received in specific specialty 
areas, however, indicate that the level of professional attainment of a science 
or engineering graduate of Soviet higher educational establishments (in the f^ll- 
time programs, at least) is about the same as or occasionally higher than the 
level of attainment of a-sciente or engineering graduate of a U.S. college or 
university. ' 

* Part-time higher educational programs in the Soviet Union, however, which 
are generally conceded to offer abbreviated, substandard instruction, still 
account for approximately, 40 percent of total graduation from Soviet higher 
educational establishments. In addition, while the high degree of specialization 
and applied functional orientation of the Soviet highehr educational process may 
be an asset in thfed^velopment of specialists with the at^lity to attain the 
short-term technoltrgical targets of the Soviet econpmic<plan , the more flexible, 
broader based education received in U.S. higher educational institutipns appear- 
to produce specialists who ane better prepared to meet the longer term goals of 
a society with an ability to ipnovate, an adaptability to technological change, 
and a greater latitude for/interf ield mobility as the demands of the economy 
change. I" 

Figure 3 shows uifl^^fSduate enrollment at higher educational institution^ 
for the United States and the Soviet Union for 1960 to 1978. Figure A shows 
U.S.S.R. diplomas and U.S. bachelors degrees conferred for the same period. 
Fron 1960 to 1978, both total enrollment and total graduation from higher educa- 
tional institutions in ttte United States showed a greater increase than in the 
U.S.S.R. In 1978, m there were over 10 million students enrolled in undergraduate- 
programs fn U.S. higher educational institutions and nearly one million, bachelor^ 
degrees conferred. In the Soviet Union during the same year, 'there were about 
5 million students enrolled in higher educational establishments and about 7-?0>0Q0 
graduations, with part time programs accounting for 38 percent of total X 
graduation. (See Appendix Table 9 for a breakdown of full -and part time enrollment 
by field.) As a percent of college age population, the U.S. had about three 
times the number of students enrolled at higher educational institutions 
in 1978 as did the Soviet Union #nd had about one-and-one-half times as many gradua- 
tions of the 22/23 tfrar old population. (See Appendix Tables' 6 and 1A 

; # 

1 An exchange of detailed curricular materials for physics and chemical engineering 
was included in the original work plans for the Training and Utilization Subgroup 
of the U.S. -U.S.S.R. Joint Working Group in th% Field of Science Policy. Althoug 
the U.S. members o'f the subgroup provided such materials to the Soviet Union, the 
Soviet side provided such' curricular material for only the social sciences and 
humanities. Search of available literature during the timeframe for completing 
the present report did not disclose a current Soviet academic program in the 
physical sciences or engineering specialties. Thus,- while the Soviet member*: 
of the subgroup, to whom detailed curricular materials for both countries were 
presumably available, stated at a joint meeting in 1978 that in their view the 
requirements for obtaining a masters degree in the U.S. ^basically corresponded 
to the requirements for completing an undergraduate education in the U.S.S.R*, 
the Soviet curricular materials necessary to confirm this_ more recent comparison 
are not available to the authors of this report.^- " 
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Appendix Table 8 shows U.S. bachelors degrees and U.S.S.R. ^diplomas conferred 
by major field of study for 1960 to 1979 ♦ * Data for 1978 are summarized in Figure 5. 
Figures for Soviet graduates in the physical and life sciences and mathematics are 
estimates based on two-thirds of graduation in "university specialties" to which 
graduation in geology-prospecting, geodesy-cartography, and hydrology-meteorology 
have been added. 1 While there were almost 30 percent more total, graduations from 
undergraduate programs in the^United States as in the Soviet Union, in the engi- 
neering fields the Soviet Union graduated almost 6 times the number of specialists 
as did the United States* Even allowing for the probably inferior instruction of 
approximately one-thrid of Soviet engineering graduates who were enrolled in part- 
time programs (See Appendix Table 9), the difference is substantial. 

While the United State? graduates about two times as many specialists in the 
physical and life sciences and mathematics as does the Soviet Union, in the science 
and engineering fields as a while the Soviet Union graduates about twice as many 
specialists as does the United States (8.6 percent of the 22/23 year old population 
as opposed to 4.3 percent). 

Graduate Training 

Soviet graduate training is conducted at universities, other institutions of 
higher education and at many of the research organizations maintained by Soviet 
academies of sciences and various industrial ministries. Graduate training ifc 
offered by over ^000 such scientific and higher educational institutions, of which * 
600 are higher educational institutions. In 1975, graduate training at universities 
accounted for ^^rcre^^of the training of graduape fctucjetits. 

Two gr^djja^/^egree's are awarded in the. Soviet educational system: Candi8ate 
of Science and lS^i^Mr Science. The awarding of the Candidate of Science degree 
^4|ptLly Recurs 0£i£ the graduate student has completed an agreed upon course 
<HB»u<3y Saiid has written and defended a dissertation. There are exceptions to both 
trre^course of study and dissertation requirements. The Doctor of Science degree 
involves no prescribed course of study and is generally awarded in recognition of 
scientific achievement rather than for completion of a prescribed educational program. 

^Entrance into formal graduate study (aspirantura) is competitive and based on 
the results of entrance examinations. Some specialists within the system may. seek 
a Candidate degree without formal instruction by basing their research and disserta- 
tion preparation on their professional experience. However, more than 70 percent, 
of those seeking Candidate of Science degrees enter graduate programs as aspirants 
of the degree. 

Graduate education may be pursued while the student is working or the student 
may be given time off from employment. Full-time graduate study takes three years 
and must begin before the student is 35 years old. Four years of study are required 
for those aspirants who do riot^ have time off from productiop, and the person must 



Apart from the specialties in geology-yprospecting, geodesy-cartography and hydro- 
logy-meteorology, which are classified as 'engineering' by Soviet definitions but 
which are classified under physical sciences by U.S. definitions, Soviet enrollment 
and graduation in specialties in the physical and life sciences and mathematics 
are included in two other of the 12 specialty groups: a la^ge number of specialties 
in these fields ate included in the "university specialties" group and a few are 
included in the "specialties of pedagogical and cultural higher educational insti- 
tutions" group. While data are^ available on .enrollment and graduation by specialty 
group,"* they are not available by individual specialty. As a rough estimate of 
enrollment and graduation in the physical and life sciences and mathematics, two- 
thirds of total enrollment and graduation in "university specialties" plus that in 
the' geology-prospecting, geodesy-c.artography and hydrology-meteorology groups has 
been used in this report. 
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doctorate degree, while the Soviet Doctor of Science degree- appears to be aware 
to persons of greater expertise, ' particularly in tenns of research accomplishre- ♦ s 
than the U.S. doctorate degree. Thus, dire'ct numerical compari sons are mo~e 
useful in illustrating relative trends in graduate education in the two countriec 
than as Indicators of net additions to the stock of advanced degree holders. 

Relative trends (n enrollment and graduations in graduate education in t 
United States and the Soviet Union are^shovn in Figures 6 and 7. The U.S.S.R 
shows a distinct leveling off in both enrollment and graduation of aspirants 
beginning in 1967^1968, with enrollment actually decliping in the most recent 
years. The U.S. shows a consistent increase in both enrollment and graduatirn 
of graduate students untilthe mid 1970s, with $ leveling off or decline thereafter. 

Appendix T^ble 11 shows the breakdown of graduate student enrollment in the 
United States and the Soviet Union by major field of study for 1960 to 1974. 
.About 75 percent of Soviet aspirant enrolment is in the fields of science and 
engineering as compared with about 20 percent of total U.S. masters and doctorate 
enrollment occuring in these fields. In addition, the percentage of total l.Z. 
graduate enrollment in these fields has been steadily declining since 1960. 

It should be noted that the United States has a far greater proportion cf 
graduate students enrolled in the field of education than does the Soviet Unio:- . 
This has implications for th<> quality of general training of students in the v 
educational. systems. To the extent that an advanced degree denotes a higher q_£..:v 
input into the educational system, it appears that the United States is staff :r./~ 
its schools," grades K-12 and colleges with persons with more graduate training/ 
and jfc&us of higher quality, than is the Soviet 7 ' Union. 

Appendix Table :12 shows the number of U.S. and U.S.S.R. specialists with 
advanced degrees (U.S. doctorate degrees and U.S.S.R. Candidate of Science and 
Doctor of Science degrees) by field. As a quantitative indicator of the magnitude 
of graduate education in the-two countries, these data provide a more realistic 
picture than do comparisons of figures on graduate enrollment, for the reasons 
discussed above, The table shows that the Soviet Union now has approximately 
the same total number of specialists with advanced degrees as does the United 
States, and more than twice the number of engineers with advanced degrees. Frc- 
anong the major aggregate branches of science, the United States leads the Soviet 
Union in the number of specialists with advanced degrees in only the social 
sciences and the humanities. (The data are summarized in Figured). 

There is no Soviet equivalent to the U.S^ masters degree. The Soviet aspirant 
♦graduate has completed the required instructional components of his graduate trainm 
and 'has only to complete the dissertation to be awarded the Candidate of Scierce 
degrfee, and thus has a higher level training th^n a U.S. masters degree holder. 
Masters degree holders, however, represent a large reservoir of persons with 
scientific training who fill critical middle echelon positions in tf.S. industry 
and government. In 1978, there were over 300,000 masters degrees conferred by 
U.S. universities, with about AO, 000 in the science and engineering fields (See 
Appendix Table 10). 

Figure 8 shows the number of U.S. masters and doctoral .degrees relative t" 
the Estimated number of U.S.S.R. Candidate degrees conferred in the engineering 
' fields for 1960 to 1976. ^When masters degrees are included in assessing the 
total number of engineers being- produced annually with degrees higher than the 
baccalaureate level, the United States leads the Soviet Union/ However, there 
are substantially more Candidate degrees conferred annually in the engineering 
fields than doctorates* which is the nearest U.S. equivalent. 
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• fhan'do Us! programs, especially the U.S. doctoral degree level.. 

Soviet data on enrollment and graduation of graduate students s/ 

to the 

students who are enrolled In formal graduate training - stude „ ts uno 

Candidate of Science degree T h,. ; , n .« , £f„ Yto™l1raduate program, those 

S^ri'hSf^STg- , fo-l S^on^eKdate^ssert^n or 
studying for Candidate" examinations or working on their Candi data ^ ^ 

def/nse! and those stodant. -ho are ondu n •*g£JTST*. number of 

Science degree. In addition, wmic uau r , th ^ ec0 nomy as a 

Doctor of Science and Candi ate of Science degree Riders in th* ^ J ^ 
whole, data on the number of advanced.degrees conter rea J pub i is hed data 

in Soviet Statistical Handbook The ^^J^^XSc****.** conferred 

^SiS^ graduate education d : ffic 

' Apart from the differences- in reported statistic, f^tf-ft*^ 

parison of Soviet and U.S.. graduate ^^^^^/^J ^an e7 egree holders are 
that the levels of qualification of °^^ e |2?de«E appears to be a higher J 
not strictly comparable: the Candida to o Science degree . P ^ ^ t||- „ ^ 
level of qualification than the U.S. masters uegree 

> Effort, bav. bean made to 1^^!^ 
^KSG «?-e Lelligence Agency, ST-CS-01-.-H. 
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Sources. National Economy of the U.S.SJ. in 1961 , p. 707, 
National Economy of the U.S.SlL in 1963, p. 595; 
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National Economy of tht U S S t R. in I960 , p. 700; 
National Economy of the U.S.S.R. in 1975, p. 168, and 



National Economy of the U.S.S. R. in 1964, p. 705; National Economy of the U.S,S.R. in 1979 , p. 1 10. 
Figure 6 U.S.S.R. ENROLLMENT AftD GRADUATIONS IN GRADUATE EDUCATION (ASPIRANTS): 1900 to 197f 
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Sources. Sttfjsticaj Abstr act of tte United St ates. 1975. pp. 137, 141; 

Statistical Abstrac? of the United States, 1980. pp. 166, 174. 
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Figure 7 U.S. ENROLLMENT AND GRADUATIONS IN GRADUATE EDUCATION: 1900 to 1978 
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US AND USSR ADVANCED DECRIES CONFERRED 
IN ENGINEERING: 1960-1976 - 



US Whites 
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USSR CANDIES 
THOUSANDS ' 



U S DCCTO* S 
DEG C EES 
THOUSANDS 



1960 



1965 



1970 



1975 



'1950 



Source: Roger iUTalley, Soviet Professional Sc ientific and Technical 
. Manpower^ -Defense Intelligence Agency, DST-1830s-0^9-76, May, 
1976. . 
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US. AND USSR SPECIALISTS WITH ADVANCED DEGREES* 
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. N Figure 9 
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• 

U.S. AND U.S.S.R. EDUCATIONAL 


ATTAINMENT OF 


THE POPULATION: 


1960-1977 




1959-60* 


1970 


1975 


JM97.6 


inn 

J 9/7 


U.S. 1 


/ 


Percent 


«""" 1 




— * — 












College, 4 Years or More 


7.7 


11.0 


13.9 


V;' 


15.4 


High School, U Years or More 


33.4 


44.2 


48^6) 


49.4 


49.5 


Fifth Grade, or More 


}U . O 


39.5^- 


-3*3/3 


32.0 


31.4 


Less thaji 5 Years of School 


D.J 


5.3 


4.2 


3.9 - 


3.7 






Number 


of Years . * 




Median Level 


in £ 
lU.o 


12.2 


12.3 


12.4 


12.4 


U.S.S.R. 7 




Percent 




— * 


Higher 


2.6 


5.0 


6.2- 


6.4 


6.7 


Incomplete Higher* 


1.2 


1.6 


1.5 


1.6 


1.5 


Specialized Secondary 


5.4 


; 8.0 


9.8 


10.1 


10.4 


General Secondary 


6.8 


14.0 


17.6 


18.6 


19.8 


Incomplete Secondary 


23.0 


26.8 


27.6 


27.4 


27.1 


Primary and Less 


61.0 


44.6 


37.3 


35.9 . 


34.5 






Number 


of Years 




Median Level 


• 5.9 


7.6 


8.3 


R.5 


8.7 



1 Data for persons 25 years of ap,e or older. 

7 Data for persons 16 years of or old^r. ^ 

Sources t Stat ist Ira l_Abst met o.f .t hc^Uiil tod_Sta trs /• 1978 ; 

USSR : T rend s and" j[nW|y} j OVjV ,,ir A f .*/ ,r V a . ■ A 1 . 1 -' 1 ' ni " ,,nt <,r »°- Hf > • 
Nat ional Voreign AsV«v;«unVnt Cc-nlc-t , KU79-inj/#4 «(Jiittc 19/^)". 
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TABLE 2 

* 

U.S. AND U.S.S.R. TOTAL EXPENDITURES 
ON EDUCATION: 1960-1979 



U.S. Total (Billions of 
.Dollars) ' 

(Percent of GNP) 

U.S.S.R. Total (Billions 
of Rubles) 

(Percent of GNP) 



1960 



8.5 

NA 



1966 



24.7 , . 45. 2 
5.0 1 6.3 



'14.1 

r 5 .4 



1970 
70.4 

19.8 
5&5 



1975 



1976 



1977 



1978 1979 



111. X 121.8 131.0 104.4 151.5 
7.6 7.5 7.3 7.1 .6.7. 



26.2 27.2 28.2 
5.8 > 5.4 



si 3 



29.5 
5.3 



30.4 
5.2 



Including expenditures from the State Budget (which account for 75 to 80 percent 
of toXal expenditures on education) and expenditures financed by collective farms, 
tirade unions and other non-budgetary sources. 



Sources: Stat istical .Abstract of the United States , 1980, p. U0; 
National Economy of the USSR in 1979 , p. 555; 
rational Economy of the USSR in 1969 , p. 771V » 
Science Indicators 1978 , National Science Board (1979), p- 141. 
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5. 
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h.H 
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. 21.1 
50.8 
198. I 
54. h . 

5 7 7 .0 

149.9 
14 \h 
75.7 



48.6 
I6d.8 

ln.o 

4)6.6 • 

r».o 

7.0 
670.6 
307.6 
619.5 

4 I " . I 

i:5.8 

4|0, I 



5. 
12. 

4 I. 

1 . 



121.7 
14.3 

n.o" 

18.4 



1,011.1 4T.524.8 IJ 57 .0 4 , 62?. 8 1,109.1 4.06 



22. U 
49.6 
196. 1 
54.9 

576.9 

151. J 
148.2 
75.4 



5.9 
M.6 
44. 7 
12.2 

128.5 « 

35.2 
)4.6 
18.4 



22.1 
49.5 
193.7 
54.6 

570.7 

150.4 
147.0 
75-2 
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no.i 



11.0 


47.6 


11.7 


46.5 


11.7 


40. 7 


169.6 


42.4 


170.0 • 


43.4 


' 2i.^ 


IU.5 


> 25.5 


1IJ.5 


26.6 


102.6 


429.0 


104.8 


414. 1 


105.6 


1. 1 


14.9 




14.5 


3.8 


1.8 


6.6 


1.7 


6.4 


i*l 


ISO. 1 


678^6 


157.3 , 


475.9 


161.6 


64 . 6 


306.5 


il.l 


303.4 


71.5 


221.6 


6<*1.5« 


2 30.6 


636.7 


23a. 1 


141.7 


4^1.5 


148.9 


4,4 7.9 


150.1 


26.2 


126.1 


26.8 


126.3 


26.* 


112.1 


415.0 
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421.5 


115.5 


1.186.0 


4.671,2 


Ml .-4 


'4,646.5 " 


H53.1 



tAhi i 





l< i |l S S 
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.4% 




I97U 


.\89u 


\m\ 


,\9..<. 


1*;? 


3,008 




3,04 J 




3,081 




1975 


1.1 40 


r*7% 


i. IS* 


1977 


3.154 
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3,147 


1*79 


HA 






Year of 




Gradual ton 


Cvneral 


f rot l^p rvt* r j 1 


!>*■ c oi^d a ry ^ 


Secondary 
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St hrxjl 


(thousand*) 


I960 


1,055 


1965 


1 , 340 


1970 


2,58) 


1971 


2,708 


1972 


2.886 


m) 


J, 087 


1974 


3, 374 


1*7} 


!,'»«.'• 


19 76 


3,871 


1977* 


4,101 


1978 


6, If,? 


1979 


4.0J0 



Mrwt Hi* 
Col Irftr 
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( fltous.mJn ) 

1,44? 
1.780 

1.740 
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1.910 
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2.422 
HA 



. « 0. 

Hrst 11m.. 
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High ScImmiI <.rat<iutr> 
(jVrr rntjl 

4V .V* 
">4. I 
61. 5 
60.1) 

57.8' a 
%7. 7 
60.2 
60.8 
75.4 
77.1 
77.0 
HA 



Yi .ir 
Grariu.it Ion 
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Hl^hr r__» HiK-jjtJon 



1966 
196V 
19 74 
197% 
19 76 
1977 
1978 
1979 
1980 
1981 
1982 
1983 



Or Jduatea 
f ma 

Hlyttvr (.duration 
_n>i«iot>and* > 

7 70 
1009 
' 988 

998 

991 

998 < 

HA 

HA 
HA 
HA 
HA 



Graduate* 
fro* HlKhrr Ldutation 
aa a Share of 

tnt rant a 
percent) 

54.4 
53.4 
55.9 
55.9 
* S2.4 
5*. 5 

51. • 
HA 

HA t 

HA 

HA 

HA 



Hl«h«r 
Educat Ion 
A<J»l*vionn 
(Thousands ) 



Higher Education 
Admissions as a 
Shan- of Secondary 
Sthool (.r^duJti's 
J rf^nt ) ' 



Year 
of 

Craduat Ion 
f row 

Hl&hier tducu t Ion 



59) 


56.2 




1965 


854 


6 I.J 




19 70 


912 


15.1 




* 1975 


9 20 


14.0 




1976 


9 W 


32,2 




1977 


9)8 


J0.4 ' * 




1974 


96) 


28.5 




1979 


994 


/7.u 






1.0) ) 


26.2 




1981 


1.01 7 


24.8 




19H2 


1 , 026 


24. 7 




198) 




25.9 




1984 



Graduates 
f ro» 

Higher duration 
(Thous a nd?) _ 

404 

6) 1 
71 ) 

7) 5 ' 
752 
772 

* 790 
HA 
HA 
HA 
HA 



Graduate* 
fro* Higher Education 
a* a Share of 

Ent rants 
(fercent) 

68.1 
73,9 
78.2 
■79.9 
•0,9 
12.3 
• 2.0 

HA 

HA 

KA 

HA 

HA 



Sour>«*fc* llljjl M til Ld'i' Itltiiul 



.» if Jst |< A Km r i 
it I .1 1 ■ it At'.t r t 



.1 f.. 



t>| 1 I « 'ill'Hky 1 1 



t«tl*tlis l'*H0, pi». I6'», 166 
il.i- MhM«i| '.tjtcs I*l7| t pp. 

'tin unit.. i ■,! it. N^r»7«», pp. 

I» S In I *lff(\ p. 644 

* M f.i !•»/%, pp. 6>0 
H N hi I'm, pp. 488 



I7S; 
I llC 1 )7; 
I VI, 168. 
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Table 9 



U.S.s'.R. FULL AND PART TIME GRADUATIONS FROM HIGHER EDUCATIONAL 
INSTITUTIONS, BY* MAJOR FIELD OF STUDY: 1975 ' 



Thousands ^ - 

Percent 



Total Day Evening Correspondence Part Tine 

Engineering 272.1 172.2 53.6 - 46.2 36.7 ^ 

Agriculture 53.9 36.0 - - 17.8 33.1 

Physical and 
Life Sciences 
and Mathematics 1 

Other ■ 

Total 



J Figures are estimates based on two-thirds of graduations in "universit 
special ties 11 to which graduations in geology-prospecting, gepdesy- 
cartography, and hydrology-meteorology have been added to approximate 
U.S. definitions- 
Source: Calculated on the basis of data contained in -USSR: Tr ends and 
Prospects in Educational Attainment. 1959*85 , p. 30, (National 
Foreign, Assessment Center, ER 79-10344, June 1979), 



(44.9) 


(29.2) 


(4.8) 


(10.9) 

« 


. (35.0) 


342.5 


195.8 


21.4 


125.4 


- 42.9 


713. 4 


433.3 


79.7 


200.4 


39.3 
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TABLE 3 0 

U.S. MASTER'S DEGREES CONFERRED BY MAJOR FIELD OF STUDY: 1978 



Agriculture & Natural Science 


4,036 


Architecture, Environmental Design 


3,121 


Area Studies ' 


925 


Biological Sciences 1 


6,851 

* 


Business and Management, 


48,661 


Communications 


3,297 


Computer 6 Information Sciences 


3,038 


Education 


118,957 


Engineering 


16,409 


Fine & Applied Arts 


9,036 


Foreign Languages 


2,741 


Health Professions 


14 ,483 


Home Economics 


2,613 


Law 


1,786 


Letters 


10,062 


Library Sciences 


6,935 


Mathematics to * 


3,383 


Military Sciences 


45 


Physical Sciences 


5,576 


Psychology 


8,194 


Public Affairs & Services ^ 


20,191 


Social Sciences* 


14,660 


Theology 


3,329 


Interdisciplinary Studies • 


4,487 


Total 


312,816 


* 

Source: Earned Degrees Conferred, 1977 


-78, Summary Data, 


National Center for Education 


Statistics, pp. 28-32. 
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Fhyalctl 4 Life 
Science! and 
Mathematics 1 

Engineering 

Agr lcjil ture 



EdJci 



cation 
Other 



Total 



Table U 

U.S. AND U.S.S.R. GRADUATE STUDENT ENROLMENT, 
BY MAJOR FIFtO OF STUDY: 19f.O-!976 



1960 



U.S. 



U.S.S.R. 



U.S. 



U.S.S.R. 



Number Percent Number Percent Number Percent Nurnber Percent 



58,094 
( 36,636 
5,493 
*4,993 
119,133 



18.5 
11.7 
1.7 
30.2 
37.9 



11,612 31.6 
13,936 37.9 
2,877 7.8 



93,594 17.5 
57,516 10.~7 
8,039 1.5 



956 2.6 150,300 20.1 
7,373 20.1 225,883 42.2 



29,537 32.7 

35,733 39.6 

7, 323 8.1 

1,480 1.6 

16,221 18.0 



314,349 100.0 36,/54 100.0^535, 332 lOO.o" 90,29^ 100 



U.S. 



1970 k 

U.S.S.R. 



1974 



U.S. 



U.S.S.R. 



Number Percent Number Percent: Number Percent Number Percent 



121,463 

64,7*8 8.0 

10,632 1.3 

257,605 31.6 

361,919 . 44.3 



30.OS7 30.2 

39,979 40.2 

6,312 6.3 

2,097 f.l 

20,982 21.1 



137,950 U. 3 27,138 28.0 

56,037 5.8 39.967 61.2 

12.601 1.3 ^449 5.6 

327,113 33.9 2,24* 2.3 

631,299 44.7 22,163 22.9 



.0 816,207 100.0 99,427 100.0 965.000* 100.0 96,939 100.0 



TStanYord" CWch "liwt Itut*. tcbrujry 197B). 
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Table 12 . 

U.S. AND U.S.S.R SPECIALISTS WITH ADVANCED DEGREES, 1 
BY BRANCH OF SCIENCE AND ENGINEERING: 1976-1977 
(Actual- Figures for United States;" 
Soviet Figures Rounded to Nearest Hundred) 



U.S. beginning 
of 1977 



U.S. beginning 
of 1975 



Branches of Science 
in which employed 

Physical and Life Sciences 
Physics/Mathematics 

Physics and Astronomy * 
Mathematics 
Chemistry 

Environmental Sciences 
Geology /Mineralogy 
Geography 

Other Earth Sciences 
Biology 
Agriculture 

Medicine /Pharmaceutics 

Veterinary Sciences 
Engineering (Technical 
Sciences) 
Social Sciences 
* Economics 

Law (Political Science) 

Education 

Psychology 
Humanities 

Philosophy/Sociology # 

Language and Literature 

History 

Art 

Architecture 
Other (U.S.) 
Other (U.S.S.R.) 

V 

Total 





tv^ _ i r\r\r\ 

rer 1000 


- 




in Labor 




Number^ 


x " Force 


Number 


147,607 


1 / ft o 

148.3 


• 1/1 Q 

14 J ,7 /O 
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Sources: 



1 For U.S., "Advanced Degrees" includes doctorates, for U.S.S.R. 
include both Doctors Of Science and Candidates of Science. I 

Louvan E. Molting *and Murray Feahbach,- "R&D Employment in the USSR- 
Definitions, Statistics and Comparisons" in Soviet Economy in a 
Time of Change , Vol. Ij Joint Economic Committee, p. 750 (U.S. 
Congress, October 1979); and labor force figures from The National 
Economy of the USSR in 1974 , and Statistical Abstract of the U.S., 

1978. ' ~~ „ " • 
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